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(57) Abstract: The invention relates to an arrangement for a wire section of a paper or board machine, in which a web is formed 
between two wire loops (13, 14), in connection with which dewalering elements (12, 17, 15, 28) are placed and in which water is 
drained from a stock suspension from between said two wires ( 1 3, 14). In the region of a twin-wire zone, a suction roll (15) is placed 
within one wire loop and a suction box (16) having a curved surface is situated in opposed relationship with the suction roll (15) on 
the side of the other wire loop. After the suction box ( 1 6). the web is guided, due to the effect of a vacuum of the suction roll (15). 
forwards on the surface of the wire loop on the side of the suction roll (15). 
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Arrangement for a wire section 
of a paper or board machine 



The invention relates to an arrangement according to the preamble of claim 1. 



In paper or board machines, stock is passed from a headbox to a forming section, 
i.e. a wire section, in which water is removed from the stock and a web is formed. 
10 In the forming section, or the wire section, different types of formers are used in 
which water is drained from the web usually between two wires. 

As known in the prior art, in the manufacture of paper and board webs, a stock is 
thus prepared first for the headbox, and fibre material, fillers, and fines and 
15 additives are mixed with said stock. The stock system mixes the fibres and fillers 
as well as fines and additives, if any, to form a stock that is as homogeneous as 
possible in order to be fed to the headbox of a paper or board machine. The 
headbox spreads the stock suspension produced evenly to the forming section, i.e. 
the wire section, where dewatering and the couching of the web begin. 



Several different types of wire sections, or formers, in themselves known to a 
person skilled in the art, are known in the prior art: fourdrinier formers, hybrid 
formers and gap formers. A board machine may comprise several wire units. In 
forming sections, water is removed by means of forming rolls, suction rolls and 
by means of blade shoes or equivalent, which blade shoes typically have several 
vacuum chambers, so that the use of vacuum makes pressure pulses more 
effective. Loadable blades are generally placed on the opposite side of the web to 
assist dewatering by producing shear forces in the suspension within the web, 
which shear forces break up fibre floes, thus improving the forming of the web. 
After that, the fibrous web in formers is generally passed onto a suction roll, 
which further removes water from the web, after which the web is generally 
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passed to a press section. In connection with the suction roll water guide plates or 
water collecting plates have generally been used for recovering the exiting water. 
This has led to asymmetric dewatering to some extent and it has not been possible 
to regulate the distribution of dewatering in this arrangement to improve 
5 asymmetry. 

EP patent 912798 (corresponding FI patent application 965277) discloses a 
suction box in a paper machine and a method in a suction box of a paper machine. 
This document describes a suction box in which a vacuum chamber deck or a set 
of blades in an equivalent position forms a curved support surface for a wire at 
least in a nmning situation. In this kind of suction box, the friction between the 
wire and the blades or between the wire and the deck is very small. This document 
describes the use of a suction box placed on a wire run between two rolls, in 
which connection the suction box enables the run of the wire to be curved, and the 
15 use of the box at a wire guide roll, over which wire guide roll two wires are 
running, so that the run of the wire on the side of the box can be made curved by 
means of the suction box. 

FI patent 106730 discloses an arrangement in the wet end of a paper machine for 
20 transferring a web from a forming section to a press section. The forming section 
comprises a twin-wire zone defined mutually by an upper wire loop and a lower 
wire loop, after which the web is arranged to follow the upper wire at the point at 
which the web is transferred from the underside of the upper wire onto the top 
side of a fabric situated in the press section. At the end of the twin-wire zone there 
is a suction box within the upper wire loop and, in opposed relationship with the 
suction box, an open roll within the lower wire loop, the suction box having a 
deck which is curved at least in a mnning situation such that the tension of the 
upper wire reduces the normal force caused by the vacuum of the suction box 
between the wire and the deck, and which suction box can be provided with a 
vacuum which keeps the web at the suction box mainly apart from the roll and 
from the lower wire while adhering to the underside of the upper wire and 
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conforming to the curved shape of the deck of the suction box. Members are 
arranged in connection with the suction box and/or the roll for making the web 
follow the lower wire in a break situation to conduct it to the broke handling 
system. In the arrangement disclosed here, the web continues to travel on the 
5 surface of the wire on the side of the suction box. 

An object of the invention is to eliminate or at least minimize the problems 
described above and encountered in the prior art applications. 

0 An object of the invention is to provide a wire section of a paper or board machine 
which provides a more uniform distribution of dewatering than that of the prior- 
art wire sections. 



One object of the invention is also to create a wire section by means of which a 
higher dry solids content is achieved before a press section, thus making it 
possible to shorten the wire section. Alternatively, the arrangement in accordance 
with the invention enables the nmning speed of the paper machine to be increased 
in wire section rebuilds. 



20 The arrangement in accordance with the invention makes it possible to replace the 
traditionally used, large and expensive suction roll of the wire section with a 
smaller and less expensive suction roll because the force acting then on the 
suction roll is lower than in conventional arrangements. 

25 With a view to achieving the objects described above as well as those coming out 
later, the arrangement according to the invention is mainly characterized in what 
is stated in the characterizing part of claim 1. 

In accordance with the invention, a suction box, in which the deck or blades of the 
30 suction box can be adjusted to be curved at least in a running situation or the wire 
run in the area of the suction box is curved, is placed in connection with a suction 



WO 2004/020734 



PCT/F1200J/000622 



4 



roll, which makes it possible to control the asymmetry of dewatering and, in 
addition, a higher dry solids content is imparted to the web before a press section, 
so that it is possible to shorten the wire section, when desired, because it is 
possible, for example, to omit one suction box situated on the run of the wire 
since the dewatering capacity increases when the arrangement in accordance with 
the invention is used. 



The invention can be applied in connection with different types of formers, both 
with vertical and horizontal formers and, advantageously, with hybrid and gap 
10 formers. 



15 



The invention is applied in the twin-wire zone of the wire section, so that a 
suction box having, at least during running, a curved surface is placed within an 
upper wire loop at a suction roll situated within a lower wire loop. After that, in 
accordance with the invention, the web is caused to continue its travel on the 
surface of the lower wire. Advantageously, after the portion covered by the 
suction box, the roll has a suction zone in which the web is separated by means of 
vacuum such that the web starts to follow the lower wire. Alternatively, a suction 
box with a curved surface can be situated on the side of the lower wire loop and 
20 the roll can be situated on the side of the upper wire loop. 

In an advantageous arrangement of the invention, a curved surface suction box is 
placed at a suction roll, which suction roll is provided with two suction zones, the 
first of which removes water and the second of which is arranged in the suction 
25 roll after the area covered by the suction box, the web being separated from the 
upper wire by means of a vacuum produced in the latter suction zone such that the 
web continues its travel on the surface of the lower wire loop and does not start to 
follow the upper wire. 

30 The suction roll may also comprise only one suction zone, in which connection 
the suction zone is situated at least partly after the curved surface suction box in 
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the running direction of the web. In that case, the web is separated from the upper 
wire by means of the vacuum of the suction zone of the suction roll such that the 
web continues its travel on the surface of the lower wire loop. 

5 In the arrangement in accordance with the invention, a curved surface suction box 
is thus placed on the side of the upper wire loop, thereby achieving a better 
distribution of dewatering because in the prior art applications the distribution of 
dewatering of a web has generally been asymmetric, and the arrangement in 
accordance with the invention makes it possible to improve the distribution of 
dewatering because a curved surface suction box is placed on the opposite side of 
the web with respect to the suction roll, thereby allowing dewatering to be 
regulated in both directions. The arrangement in accordance with the invention 
thus provides a more uniform distribution of dewatering, so that the web is not 
formed in an asymmetric manner. 

15 

Further, by regulating the dewatering ratio between two curved surface suction 
boxes it is possible to fmetune the two-sidedness of the paper being formed 
(absorption properties, filler distribution). 

20 In accordance with the invention according to an advantageous additional feature, 
a curved surface suction box is also placed in connection with a transfer suction 
roll which is situated at the end of a wire section and by which the web is 
transferred to a press section, so that by means of the curved surface suction box 
placed against the roll, rewetting of the web can be prevented and the dry solids 

25 content of the web is increased. By regulating the vacuum levels of both curved 
surface suction boxes it is possible to control the two-sidedness of paper. 

In connection with the invention, a low vacuum can be used in the transfer suction 
roll and a large, massive suction roll having a high vacuum is not needed as the 
30 suction box assists in the transfer of the web. 
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In the following, the invention will be described in greater detail with reference to 
the figures in the appended drawing, but the invention is by no means meant to be 
narrowly limited to the details of the figures. 

5 Figure 1 is a schematic view of one application of the invention in a horizontal 
former. 

Figure 2 is a schematic view of another application of the invention in a horizontal 
former. 

10 

Figure 3 is a schematic view of one application of the invention in a vertical 
design former. 



Figure 4 is a schematic view of one application of the invention in a hybrid 
1 5 former. 



In the following Figs. 1-4, the same reference numerals are used of parts 
corresponding to one another. Figs. 1-4 illustrate different applications for 
formers, a horizontal gap fonner in Figs. 1 and 2, a vertical gap former in Fig. 3 
and a horizontal hybrid former in Fig. 4. The principal running direction of the 
web is denoted with the reference arrow S. A stock suspension is supplied from a 
slice opening of a headbox 11 to a former 10, in which in the applications shown 
in Figs. 1-3 it first meets a forming roll 12 which forms a gap with a guide roll 22. 
In the application shown in Fig. 4, the stock is supplied from the headbox 1 1 to a 
fourdrinier wire section 29 of the former 10 onto the surface of a lower wire loop 
14. 



20 



25 



In the applications shown in each of Figs. 1-4, the fonner 10 comprises two wire 
loops 13, 14. The upper wire loop 13 runs while guided by alignment and guide 
30 rolls 24. The lower wire loop 14 runs while guided by alignment and guide rolls 
22, 23. In the gap former applications shown in Figs. 1-3, the forming roll 12 and 
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blade dewatering members 17 comprising vacuum chambers for removal of water 
are placed within the upper wire loop. In Figs. 3 and 4, blade dewatering members 
17 comprising vacuum chambers are placed within the upper wire loop 13 and 
loading blades 28 are placed within the lower wire loop 14 for loading the blade 
5 in order to produce transverse shear forces and to remove water from the stock 
suspension. 



In Figs. 1-4, a suction roll 15 is placed within the lower wire loop 14 for removing 
water from the web. A curved surface vacuum box 16 is placed within the upper 

10 wire loop 13 at the suction roll 15, thereby allowing the two-sidedness of the web 
to be improved because the vacuum box 16 is placed on the side of the upper wire 
loop. In the applications shown in Figs. 1-4, the suction roll 15 is provided with a 
transfer suction zone 26, which assures that the web remains on the surface of the 
lower wire loop when the upper wire is separated from the surface of the web. In 

15 the application shown in Fig. 1, after the suction roll 15 the web is passed on the 
surface of the lower wire loop towards a press section. The web is transferred 
from the former 10 to the press section by means of a transfer suction roll 18, 
which is provided with a suction zone 27 to separate the web on the surface of the 
lower wire 14. In the applications shown in Figs. 1, 2 and 4, the suction roll 15 is 

20 provided with a suction zone 25 for sucking water from the web. In Figs. 1-4, a 
press felt or equivalent of the press section is denoted with the reference numeral 
21 and its run is guided by alignment and guide rolls 31 (Fig. 1). 

In the application shown in Fig. 1, a stock suspension is fed ftxrni a headbox 1 1 to 
25 a gap former 10, in which it first meets a forming roll 12 having a dewatering 
zone 32 in which water is removed from the stock suspension. After that there are 
blade dewatering members 17, by means of which water is removed further from 
the upper surface of the web. After that, the web is passed over a suction roll 15, a 
curved surface suction box 16 being placed at the suction roll 15 on the other side 
30 of wires 13, 14 within the upper wire loop 13, so that water is removed from the 
web both by means of the suction roll 15 and by means of the suction box 16. The 
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suction zone 25 of the suction roll 15 extends in the running direction of the web 
beyond the area of action of the suction box 16, whereby it is assured that the web 
adheres to the surface of the lower wire 14. The run of the web on the surface of 
the lower wire loop 14 is ensured by means of a suction box 30. The web is 
passed on the surface of the lower wire loop 14 further towards a press section 
and to further processing from between a suction roll 18 placed within the 
following belt, felt or wire loop 21 and a curved surface suction box 19 placed on 
the opposite side of the suction roll 18. 

In the application shown in Fig. 2, the upper wire loop 13 starts to turn upwards 
immediately after a suction roll 15, in which connection the web is prevented 
from starting to follow the upper wire 13 by means of a suction zone 26 of the 
suction roll 15 and the web is kept on the side of the lower wire loop 14. From 
here the web is passed downwards on the surface of the lower wire loop 14 
towards a transfer onto the following press felt or equivalent 21, which transfer is 
accomplished by means of a transfer suction roll 18 and a curved surface suction 
box 19, by which suction box 19 the dry solids of the web is increased and, at the 
same time, rewetting of the web is prevented. 

Fig. 3 shows a vertical former 10 with a forming section placed vertically, and in 
this application a stock suspension is fed from a headbox 1 1 between wire loops 
13, 14, and water is removed on a forming roll 12 in a dewatering zone 32, after 
which there are dewatering elements 17, 28, in which water is removed into 
vacuum boxes as blade \dewatering. After that, the web is passed to a curved 
surface suction box 16 placed at a suction roll 15 between the wire loops 13, 14, 
where water is removed from the web by means of the suction box 1 6, after which 
the web is passed on the surface of the lower wire 14 forwards and the web. is 
separated from the upper wire in a transfer suction zone 26 of the suction roll 15. 
After that there is, in a corresponding manner, a suction roll 18, a curved surface 
suction box 19 being placed opposite the suction roll 18 for increasing the dry 
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solids of the web and for preventing rewetting, and the web is passed to the 
following processing step. 

Fig. 4 shows a former in which there is first a fourdrinier section 29 in which 
5 water is removed as blade dewatering 22, 17 and, after the blade dewatering 
portion where the web runs on the substantially horizontal surface of the lower 
wire loop 14, the web is passed to a suction roll 15 opposed by a curved surface 
suction box 16, by means of which, together with the suction roll 15, the 
asymmetry of dewatering is controlled, and the web is passed on the surface of the 

1 0 lower wire loop. The transfer of the web forwards on the surface of the lower wire 
loop is assured by means of a transfer suction zone 20 of the suction roll 15, 
which transfer suction zone is situated after the curved surface suction box 16. 
The web is transferred to further processing by means of a suction roll 18 and a 
curved surface suction box 19, which suction box 19 serves to prevent rewetting 

15 of the wire at the same time. 

Above, the invention has been described with reference to some of its 
advantageous exemphfying embodiments only, but the invention is by no means 
intended to be narrowly limited to the details of said embodiments. 
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Claims 



1 . An arrangement for a wire section of a paper or board machine, in which a web 
is formed between two wire loops (13, 14), in connection with which dewatering 
5 elements (12, 17, 15, 28) are placed and in which water is drained from a stock 
suspension from between said two wires (13, 14), characterized in that, in the 
region of a twin-wire zone, a suction roll (15) is placed within one wire loop and a 
suction box (16) having a curved surface is situated in opposed relationship with 
the suction roll (15) on the side of the other wire loop, and that after the suction 
10 box (16) the web is guided, due to the effect of a vacuum of the suction roll (15), 
forwards on the surface of the wire loop on the side of the suction roll (15). 

2. An arrangement as claimed in claim 1, characterized in that one wire loop is 
separated from the web in the region of the suction roll (15). 



15 



20 



25 



3. An arrangement as claimed in claim 2, characterized in that the suction roll 
(15) has a suction zone (26) at least after the suction box, thereby assuring the 
transfer of the web on the surface of the wire loop on the side of the suction roll 
05). 

4. An arrangement as claimed in claim 2, characterized in that the suction roll 
(15) has two suction zones (25, 26), the first of them removing water from the 
web and the second of them assuring the transfer of the web on the surface of the 
wire loop on the side of the suction roll (1 5). 



5. An arrangement as claimed in claim 1-4, characterized in that the web is 
passed to further processing from the surface of the wire loop on the side of the 
suction roll (15) by means of a transfer suction roll (18) and a curved surface 
suction box (19) placed in connection with the transfer suction roll (18) within the 
30 wire loop on the side of the suction roll (15). 
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6. An arrangement as claimed in claim 5, characterized in that rewetting of the 
web is prevented by means of the latter suction box (19). 

7. An arrangement as claimed in any one of claims 1-6, characterized in that by 
5 regulating the dewatering ratio between the two carved surface suction boxes it is 

possible to control the two-sidedness of paper. 

8. An arrangement as claimed in any one of claims 1-7, characterized in that the 
suction box (16) acts on the side of one surface of the web and the suction box 

10 (19) acts on the side of the web surface opposite to that of the suction box (1 6). 

9. An arrangement as claimed in any one of claims 1-8, characterized in that the 
wire on the side of the suction roll (15) is a lower wire (14). 

15 10. An arrangement as claimed in any one of claims 1-9, characterized in that 
the wire on the side of the suction box (16) is an upper wire (13). 
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